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Xac dinh trong s6 cac yéu té anh hudng dén
tai bién truot 16 sir dung kien trdc mang neuron da 16p
Nguyén Quang Minh'*, Nguy&n Quéc Phit, Phan Dong Pha?

~ 'Khoa Méi truong, truong DH Mo - Bia chat
2Vién Pia chat va Pia vat Iy Bién, Vien Han 1am Khoa hoc va cong nghé Viét Nam

TOM TAT

Trong nhimg nam gan déy cac dang tai bién dia chat noi chung, truot 16 ndi riéng xay ra & nudc ta véi tan
suit, cuong d6 va mat do ngay cang cao, gay thiét hai Ién va ngay cang nghiém trong hon. Bai bao da sir
dung mé hinh mang neuron nhan tao dé danh gia méi quan hé giira kha ning xay ra tai bién dia chat va cac
yéu t6 méi truong lién quan. Két qua nghién ciru tai huyén Qué Phong, Nghé An cho phép thanh lap so dd
nguy co tai bién truot 1 trong khu vuc nghién ciru véi do tin cay du doan dat 93,37%. Dong thoi, két qua
nghién ctru ciing cho phép xac dinh duoc trong s anh huéng cua tirng yéu té trong mang neuron, trong do,
dd cao dia hinh, mat do song sudi va mat do dut gay 1a 3 yéu té dong vai tro cuc ky quan trong véi nguy co
xay ra truot |6 trong viing nghién ctru. Cac két qua dat dugc cho thay kha nang tng dung hiéu qua cua kién
trdc mang neuron da 16p trong viéc khoanh ving, xac dinh nguy co xay ra truot 1&, 1am co sé cho viéc dinh
huéng, quy hoach phat trién bén viing kinh té - x& hoi cua khu vuc nghién ctu.

Tur khod: truot |6; tai bién dia chat; mang neuron.

1. Pit vén dé

Tai bién dia chét c6 thé hiéu 1a cac hién tugng dia chit hodc c6 lién quan dén dia chit, xuat hién ty nhién
hozc do con ngudi gay ra; gay nguy hiém hoac cé tiém ning gy nguy hiém cho tinh mang va tai san cia
con ngudi. Cac dang tai bién dia chit nhu dong dat, ndi hira, séng than, truot 10, 1i quét, 1 bun dé, x6i 16...
dién ra ngay cang phé bién, véi cuong d6 ngay cang manh va thuong xuyén hon. Trén lanh thd nudc ta, tai
bién dia chat da gay nén nhitng thiét hai nghiém trong vé kinh té - xa hoi, sinh mang con ngudi, huy hoai
mai truong, moi sinh. Theo s6 liéu thdng ké chwa day da, néu chi tinh riéng thiét hai do truot 1o dat va i
quét - 1l bun d4 trong 10 nam trd lai ddy da lam 913 nguoi chét; cac khu vuce nhu thi xa Lai Chau, thi trin
Dién Bién Pong va Muong Lay phai di chuyén vinh vién di noi khac. Nhiéu khu vye dén cu, cong trinh va
trong diém kinh té quan trong ludn nam trong tinh trang bao dong. Tir thyc té do doi hoi ddi voi bat ky mot
qudc gia nao trong qué trinh phat trién kinh té - x4 hoi ciing phai ludn ludn gan lién véi viéc nghién ciu
phong tréanh rui ro do thién tai, trong d6 c6 céac thiét hai do tai bién dia chat gay ra.
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Hinh 1. V; tri khu v nghién ciu

*Téac gid lién h¢
Email: minhnguyenquang2000@yahoo.de
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Huyén mién ndi Qué Phong, thudc tinh Nghé An 1a mét trong nhitng khu vuc thuong xuyén chiu anh
huong cua céc dang tai bién dia chit, dac biét 1a hién twong truot 16 tai céc khu vuc khai thac cong nghiép
va giao théng. Khu vuc nghién ctiu c6 téng dién tich tu nhién khoang 1.895km?, cach thanh phé Vinh
180km vé& phia Tay Bic (hinh 1), gioi han boi toa do dia ly: 19°26°+20°00° vi d6 Béc; 104°30°+104°10°
kinh d6 Pong. Huyén Qué Phong dugc dic trung voi dang dia hinh bi chia cit 16n voi 70% dién tich tu
nhién 1a d6i ndi va mang ludi song subi day dac, ton tai nhidu dut gdy cling vai nhiéu yéu té dia chat bat
loi khién cho céc hién twong truot |6 xay ra kha phd bién, véi quy mé ngay cang 16n, dic biét vao cac mua
mua bdo. Luong mua trung binh hang nam trong khu vuc 1a 1.800mm va phan b theo moa. S6 ngay mua
I6m, trung binh trén 190 ngay/nam. Mua mura tir thang 05 va két thiic vao thang 10, lwong mura tap trung 70
dén 90% luong mua ca nam thuong gay ra ngap lut, 1i quét, 1ii dng va 1a tac nhan kich thich cho cac hién
tugng truot xay ra. Mia kho tir thang 11 dén thang 4 nam sau, luong mua thap lai thudng xuyén gay thiéu
nudéc, khd han & mot sb khu vue. Cac két qua khao sat gan day (10-11/2018) cho thay hién tugng truot 16 tai
khu vuc nghién ciru dién ra khé phé bién va & nhidu dang khéc nhau, nhu d6 16, trugt phang trén cac bé mat
suon ddc da, truot xoay va truot hdn hop bun dé tai cac suon doc dat va ven séng sudi (hinh 2).

Piém 3007

R R X G Y R
, Diém 6002 , Diém 6016
Hinh 2. Mét s6 hinh anh trieot 16 tai huyén Qué Phong

Piém 5002

2. Phwong phap nghién ciru
2.1. Nghién civu cdc yéu to anh hwéng dén truot o

Hién tugng trugt 16 chiu anh hudng cia rat nhiéu yéu t6 nhu dia hinh, dia mao, cu trac dia chat, thanh
phén thach hoc ciling nhu cac diéu kién tu nhién va nhan sinh lam cho diéu kién can bf?lng cua khéi dat da &
sudn dbe bi pha hiy (Pao Vian Thinh, 2006;, Tran Tan Vin, 2006). Trong do6, cac yéu td chinh anh hudng
to1 hién tugng trugt 16 gém:

- Cac yéu t6 dia chat: Pay 1a nhém cac yéu td quan trong nhat, 1a thanh phan nén cho céc hoat dong pha
huy dan dén hién tuong truot 16. Trong d6 cac yéu t6 chinh bao gom: thanh phan da gdc, cu triic va thé
nam cua da, cac dac diém vo phong ho4, dleu kién dia chét thuy van, dia chét cong trinh. .

- Céc yéu t6 dia hinh, dia mao: trong da s6 cac truong hop thi d6 dc suon 1a nguyén nhan chinh gay ra
truot 16, bén canh do, diéu kién dia hinh cao, c6 do phan cit manh, tao ra nang lugng dia hinh 16n cling 1a
diéu kién thuan loi cho truot 1 ¢6 ngudn gdce trong luc (Nguyén Vi Dan va nnk., 2006).

- C4c yéu td khi tugng - thuy van: nuéc hau nhu tryc tiép hay gian tiép lién quan dén truot 16 va la yéu
t6 chinh khéng ché viéc xay ra cac chuyén dong khéi. Vai trd cua nudc co thé thiy ngay Ia trong thuc té
hau hét cac hién tuong trugt 16 déu xay ra trong hoic ngay sau thoi gian mua 16n va kéo dai.

- Yéu t6 tham thyc vat: thuc vat 1a mot man dé han ché luong mua roi trén cac dinh déc, tao diéu kién
thuan loi cho su thAm nudc vao dat. Thuc vat c6 hé ré tao ra su két dinh céc vat liéu trén cac suon doc. Bén
canh d6, tham thyc vat ciing lam ting thém trong lwong vao suon déc.
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- YU t6 thoi gian: kha ning chong choi ciia suon doc thuong thay doi theo thoi gian. Hé s6 an toan cia
chan déc thuong giam theo thoi gian do luong nu6cC tap trung xuong trong thoi gian dai, cac qua trinh phong
héa phat trién manh, 1am giam d6 bén cua dat da va suon doc c6 thé bi truot 16 sau nhiéu nam ton tai.

- Cac hoat dong ciia con ngudi: cac hoat dong cua con ngudi nhu viée phd rimg dau ngudn, khai thac
khoang san, xay dung cong trinh, giao thong, xay dung hd chira nuée... ciing 1a tic nhan quan trong lam
thay d6i cac diéu kién ty nhién, khién cho hién twong truot 16 duge kich thich va xay ra thudng xuyén hon
(Nguyén Xuén Giap va nnk., 2005).

2.2. M6 hinh mgng neuron nhéan tgo

~ M@ hinh mang neuron nhan tao dugc str dung dé nghién ciu cac modi quan hé giira hién twong truot 16 va cac
yeéu to lién quan. Mang neuron la mét thiét ké bang cac mé hinh toan hoc dé “bat chuéce” hoat dong cta bd néo.
MJdi mang neuron 1a mot md hinh tinh toan chia cac don vixu ly co kha nang théng tin véi nhau béng cach gui
céc tin hiéu dén 13n nhau thdng qua cAc lién két cd trong s6 (Nguyen Thanh Long va nnk., 2005). Kién triic mang
neuron da 16p (multi-layer neural network) la mot trong nhiing kién truc duoc st dung nhiéu nhat cho dén nay.
Y tuong cua kién tric mang da 16p 1a dwoc mo phong nhu hinh 3 dudi day:
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Hinh 3. Kién triic mang neuron da 16p
Dé xay dung 1 mang neuron, dit liéu gbc s& dugc chia thanh 2 phan gdom tap dit liéu huan luyén dé xay
dung md hinh (training set) va tap dit liéu dé kiém dinh mé hinh (testing set). Mot mang neuron bao gom
mot chudi cac “don vi” xir Iy duoc két ndi véi nhau nhu té bao than kinh ciia con nguoi. Mang s& bao gom
ba loai 16p: Lép nhap (input), I6p XUt (output) va I6p an (hidden). Véi cac bién d6i dau vao va dau ra,
mang neuron s& duoc huan luyén dé bit dau tién trinh “hoc” (hinh 3).

Thach hoc L/T
= -
Mat d6 dut gay > ORI

Vé phong hoa

Ban d6 kha nang truot I&

D6 déc suon =

Mat d6 séng sudi = = ,' ‘,O

|
Str dung dat ’ f <)

Mang luéi giao théng
Hinh 4. Cau tric mang neuron nhan tgo phan tich trueot Il

Qua trinh hoc caa neuron duoc md ta bing cac ham hoat dong (hay ham kich hoat). Néu gié tri (tdng cac
tin hiéu c6 nhén hé s6) nhan duoc vuot quad mot ngudng nao do, neuron nay sé kich hoat (guri tin hiéu dén
cac neuron tiép theo) va mdi tin hiéu s& duoc gan mot trong sé w tuong tng (Nguyén Quac Phi, 2011).

3. Kétquanghiénceu
3.1. Xay dung CSDL céac yéu té dnh hwong

Viéc xac dinh nguyén nhan cua truot 1¢ trong da sb truong hop 1a rat kho khan do truot 16 hiém khi xay
ra do mot nguyén nhan duy nhat, do d6 viéc phan tich thuong dya trén sy tong hop cia cac I6p thong tin.
Trén co s¢ danh gia cic thanh phan mdi truong lién quan dén hién tuong trugt 1¢ tir két qua khao sét thuc
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dia trong khu vuc nghién ctu va ngudn tai liéu thu thap dwoc, cac yéu té anh huong lién quan dén truot 1&
duoc phan tach thanh 2 nhém chinh:

- Nhém céc yéu t6 dia chét (cac yéu té nén) gdm dic diém thach hoc, mat do khe nut va dut gay, cac
diéu kién vo phong hoa, dia chét thuy vin va dia chat cong trinh (hinh 4).

- Nhém céc yéu t6 ty nhién va nhan sinh gom d6 cao dia hinh, d6 dbc dia hinh, mang lu6i séng sudi, mat
d6 giao thdng va mat d6 dan cu (hinh 5).
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Hinh 5. Cac yéu t6 anh huong dia chat: a) Piéu kién dia chdt; b) Ranh gidi cac phan vi dia chat;
¢) Mdt do dirt gay, d) bieu kién dia chat cong trinh, e) Dieu kién dia chat thiy van;
) Diéu kién vo phong héa
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Hinh 6. Diéu Kién tu nhién va nhan sinh: a) P cao dia hinh; b) P déc dia hinh;
¢) Huéng doc dia hinh; d) Mdt d¢ sbng suoi; €) Mdt dé ddan cu; f) Mdt dé giao thdng
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3.2. Xéy dung mo hinh mgng neuron nhan tae phdén tich truot ¢

Céac mo hinh du bao truot 16 dugc xay dung dudi dang x4c suit xay ra tai bién truot 1. Xac suét tai bién
truot 16 chinh 13 kha nang xay ra truot |6 tai mot khu vuc cu thé nao d6 dua trén viéc phan tich méi quan
hé giita sw xuit hién cac diém truot 16 voi cac yéu td lién quan véi nd. Cac 16p thong tin co ban nhu su
phan b da gbc, cAu tric va thé nim cua da, mat do va ving anh huéng dit gy, mang lugi thuy van, do
cao dia hinh, 6 dbc, hudng dbc, bé day phong hoa... duge dwra vao cic mé hinh tinh toan va két qua dugc
thé hién dudi dang mang ludi (mang neuron nhan tao) (Nguyén QUOC Phi va nnk., 2010).

Trong khu vuc nghién ctu, cac thong s6 dau vao dugc sir dung dé xay dyng md hinh mang neuron va
dugc thir nghiém véi nhiéu thiét ké mang khéc nhau, két qua cho thay mang neuron c6 dang 12x7x2 cho
d6 chinh xac cao nhét. Trong d6, dau vao cia mang c6 12 nat twong wng véi 12 yéu té anh huang, 16p
dau ra 1 gia tri biéu thi kha ning xay ra trugt | (truot va khong trugt). S6 lugng 16p 4n bang trung binh
cong cua sb 16p dau vao va dau ra.

Céc két qua dwoc chuyén ra dudi dang s6 vé kha nang xay ra truot 10 (trwot/khong truot) cho timg diém
(pixel) cu thé va lién két dé thé hién trén nén GIS thanh so &6 nguy co tai bién truot o (hazard map). Két
qua cho phép thanh lap dugc ban d6 phan bd nguy co truot 16 trong khu vuc nghién ciu (hinh 6).
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Hinh 7. So' do nguy co tai bién truot l6 huyén Qué Phong, Nghé An
a) XA&c xuat xdy ra trieot 16; b) Phan bdc nguy co trueot 16
Qua trinh huén luyén (hoc) cua mang neuron, thuc chat la qua trinh di tim cdc trong s6 sao cho I3i xay
ra la nho nhat. Céc trong s trong tung lién két neuron s& tu dong didu chinh va quy ve cac gia tri 6n dinh
nhét. Do vy, cac trong sb cudi cuing trong mang neuron chinh 1a céc con sé phan anh muc d6 quan trong
cua ting yéu té thanh phan dén nguy co xay ra tai bién truot 16. Tir md hinh mang neuron nhén tao dugc
xay dung cho viing nghién ciru, c6 thé tach cac trong sb cua tirng yéu té nhu mo ta trong bang sau:

Bdng 1. Trong sé cua ting yéu to trong mgng neuron nhan tgo

Yéu t6 nguy co Trong sb Yéu t nguy co Trong sb
Do cao dia hinh 9,326 DPCCT = BR 0,543
Do déc dia hinh 2,267 PCCT = LKCl 1,801
Huéng déc cua dia hinh -4,738 PCCT = LKC2 -0,905
Mat d6 séng sudi 7,025 PCCT = LKC3 0,261
T/phan thach hoc = BuKhang 1,275 DCCT =LKC4 0,455
T/phan thach hoc = BanChieng 0,346 PCCT = LKC5 0,022
T/phan thach hoc = Q 0,469 DCCT = LKC6 1,320
T/phén thach hoc = HuoiLoi 0,090 PCCT = LKC7 0,028
T/phan thach hoc = NamCan 0,191 PCTV =CNI 0,493
T/phan thach hoc = DongTrau 0,390 PCTV =CN2 -0,058
T/phan thach hoc = PZ; 4,732 PCTV = KCN1 -0,136
T/phan thach hoc = NamGiai 0,038 DCTV = KCN2 0,816
T/phan thach hoc = Gb 0,459 VPH = VPH1 0,476
T/phan thach hoc = MachTA -1,115 VPH = VPH2 1.807
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Yéu té nguy co Trong sb Yéu té nguy co Trong sb
T/phan thach hoc = SongMa -1,643 VPH = VPH3 0,221
Kcach ranh gi¢i BC <100m 4,855 VPH = VPH4 -0,081
Kcach ranh gi¢i BC =100-200m 1,611 VPH = VPH5 1,257
Kcéch ranh gi¢i BC =200-300m 2,256 VPH = VPH6 -1,421
Kcach ranh gi¢i BC >300m -7,500 Mat d6 dan cu -5,330
Mat do dut gay 7,977 Mat d6 giao théng -0,161

Dua vao két qua phan tich céc trong sb tir md hinh mang neuron nhan tao cé thé danh gia dwoc mic do
quan trong cua ting yéu t5. Cu thé dbi voi khu vuc nghién ciu, cac yéu té ¢ anh huong manh nhit dén
kha nang xay ra truot 16 bao gdm: Do cao va do doc dia hinh, mat do sdng sudi, mat do dut gy, cac da
thudc phirc hé ¢6 tudi PZ; va hé ting Bu Khang, cac khu vuc niam céch cac ranh gioi dia chat dugi 100m
va trong khoang 200-300m... Trong d6 d6 cao dia hinh, mat ¢ séng subi va mat do dut gay l1a 3 yéu tb
doéng vai tro cuc ky quan trong véi nguy co xay ra truot & trong vung nghién cuu.

4. Két luan

Viéc &p dung céc thuat toan hién dai vao nghién ctru cac van d& mai truong néi chung va tai bién dia chat
noi riéng ngay cang duoc quan tdm do tinh chat dinh luong héa cac thong sb va két qua tinh toan. Qua két
quéa nghién ctru da chi rd ra rang hién trang truot 1o phu thugc rat nhiéu vao céc yéu to, trong d6 do cao dia
hinh, mat d6 song sudi va mat do dit gay 1a 3 yéu td dong vai tro cuc ky quan trong véi nguy co xay ra
truot 10 tai ving nghién ctu. Céc théng sé vé dia chat, diéu kién thuy vin, cong trinh, vo phong hoa, céc
didu kién nhan sinh... c6 sy chénh léch khong rd nét, tuy nhién, két qua phén tich ciing cho thiy dugc mic
d6 anh huong twong ddi cua tirng thanh phan. Két qua nghién ctru ding mé hinh mang neuron nhén tao da
giup khoanh dinh dugc cic khu vuc cé nguy co xay ra truot 16 cao, 1am co s¢ cho viéc dinh hudng, quy
hoach phat trién bén viing kinh té - x& hoi va méi trudng cua khu vuc nghién ctu.
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In recent years, types of geological catastrophes in general and landslides in particular have occurred in
Viet Nam with increasing frequency, intensity and density, causing great and more serious damage. The
paper has used the model of artificial neural networks to evaluate the relationship between the likelihood
of geological catastrophe occurrence and related environmental factors. The research results in Que Phong
district, Nghe An province allow the establishment of diagrams of risk of landslides in the study area with
predicted reliability of 93.37%. At the same time, the research results also allow the weighting of each
factor in the neural network to be determined, in which terrain elevation, river density and fault density are
3 factors that play a polar role is important to the risk of landslides in the study area. The results achieved
show the effective application of multi-layer neural network structure in zoning, identifying the risk of
landslides, as a basis for orientation and planning for sustainable economic — society development of the
study area.

Keywords: Landslide; geological hazards; weight factors; neuron network.
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